INTRODUCTION

30
Diabetes mellitus is a typical chronic disease related to both obesity and ageing and has 31 thus become a serious global health problem. 1 One of the therapeutic approaches for 
38
In the course of our continuing search for rat intestinal α-glucosidase-inhibitory 39 principles from plants, we have isolated and identified several active compounds from a 40 variety of plants. [5] [6] [7] [8] [9] However, the search for α-amylase inhibitors from natural sources 41 have led to relatively scarce results. [10] [11] [12] It is well known that α-amylase recognizes a
42
consecutive glucose chain as a substrate by using its subsite. 13 In fact, acarbose, a 43 typical α-amylase inhibitor, has a strong affinity for the enzyme because of its 44 pseudotetrasaccharide structure. 14 This is partly the reason for the limited number of 45 cases involved with the identification of small molecule α-amylase inhibitors from 46 natural sources. Most of these are polyphenols with low enzyme specificity.
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47
Recently, a triterpene glycoside has been isolated as a specific inhibitor by high 48 through-put screening, 20 and more surprisingly, a simple low polar ketone, chalcone, has 49 been found to possess considerable α-amylase inhibitory activity. 21 The molecular 50 docking study revealed that the low polar small molecule could interact with 51 hydrophobic amino acid residues near the active site of the enzyme. From these results,
52
we have thus focused on searching for non-polyphenolic low polar α-amylase inhibitors 53 from plant origin.
54
In this paper, we present the results of a study on α-amylase inhibition and remove any sample constituents that may interfere with the following color reaction.
90
The reaction mixture (100 µL) was then mixed with DNS reagent (50 µL) in a micro 
RESULTS AND DISCUSSION
160
In the screening experiment, tannin-free extracts from 2 out of 18 Indonesian plants, 161 namely A. precatorius leaves (73%) and Baeckea frutescens bark (58%), out of 18
162
showed >50% PPA inhibitory activity ( Table 1) . Based on this result, we chose extracts 163 of A. precatorius for identifying active principles.
164
The tannin-free organic phase of A. precatorius leaves was chromatographed on a 165 silica gel column and PPA-inhibitory activity was observed in two discrete fractions.
166
The less polar active fraction was further chromatographed on a silica gel column an authentic specimen (Figure 1 ).
175
The PPA-inhibitory assay of the isolates showed a potent activity of 1 (IC 50 =31 µM)
176
and a weaker activity of 3 (IC 50 =3.1 mM) ( Table 2 ). The activity was not observed in 2
177
(0%) at 0.6 mM, although a further experiment using a higher concentration could not 178 be performed due to limited sample amount. The potent inhibitory activity of 1 against
179
PPA has not ever been reported, whereas 3 has been known as a moderate PPA 180 inhibitor. 15, 19 The inhibition mode of 1 was determined to be mixed-inhibition type by 181 the double reciprocal plot experiment (Figure 2 ).
182
It is interesting that a low polar triterpene such as 1 showed significant PPA highest activity among the isolates. 27 The structural similarity of those triterpenes and 1
187
prompted us to perform a brief activity comparison experiments. The PPA-inhibitory 188 assay of commercially available lupenone (1), lupeol (4) and ursolic acid (5) (Figure 1) 189 at a concentration of 50 µM showed the strongest activity of 1 (84%) followed by 5
190
(32%) and the lowest 4 (8%) ( Table 2) . These results together with the low inhibitory 191 activity of 2 show that both the lupane skeleton and a ketone at C-3 would be essential 
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